International research has suggested that women in the criminal justice system carry a higher burden of many illnesses than women in the community, especially mental health disorders, substance use disorders, sexually transmitted infections, and a history of violent victimization. Knowledge of these health disparities is often used to advocate for relevant screening and treatment services for women passing through criminal justice custody within US and European settings. However, almost all criminal justice health research has taken place in high-income countries, with little or no research taking place in other countries, especially in South Africa. This baseline analysis compares the health, substance use, and violent victimization of women who have ever been incarcerated to those who have not, in a cross-sectional sample of 720 young, vulnerable, substance-using women in Cape Town, South Africa. Results of univariate tests indicated that women who had ever been incarcerated had worse health, mental health, and sexually transmitted infection indicators and were more likely to report use of substances and to have been victims of physical and sexual assault than women who had never been incarcerated. Passing through the criminal justice system appears to be a marker for a variety of current and/or future health service needs among vulnerable South African women, suggesting that screening, prevention, and treatment referral efforts at the time of intersection with the criminal justice system may reduce health burden for these women.
Introduction
Research on women in the criminal justice system has suggested that they carry a higher burden of many illnesses, especially mental health, substance use, and infectious diseases, than women who have had no contact with the criminal justice system. 1 In addition, women who pass through the criminal justice system are much more likely than other women to have been victims of interpersonal violence. 2 Knowledge of these health disparities is used to advocate for mental health, substance use, and infectious disease screening and treatment services for women passing through criminal justice custody. However, almost all research on the health of women in correctional systems has taken place in high-income countries with little or no research taking place in other countries, 1 especially in South Africa.
of 145 per 100,000 worldwide. 1, 3 Women who are sentenced or awaiting trial make up a relatively small percentage (2.3%; 3762 of the 162,162 daily census) of the total inmate population in South Africa. 5 Common offenses for which South African women are incarcerated (including both sentenced and unsentenced women) include economic offenses (45%), aggressive offenses (37%) and, to a lesser degree, drugrelated offenses (10%). 6 Women may be incarcerated for lengths of time ranging from a few hours (if arrested and released) to decades. 7 Although there are dramatic racial disparities in incarceration rates in some countries such as the United States, 8 incarcerated women in South Africa, compared with the general South African female population, are slightly less likely to be Black African (68% vs 79%), equally likely to be White (8% and 9%), and slightly more likely to be Coloured (the South African term for mixed race; 21% vs 9%) than are women in the general South African population. 9, 10 South African correctional facilities have been designed primarily to accommodate men and economies of scale have favored the provision of services to men. 11 For example, of the 241 correctional facilities in South Africa, only eight house women exclusively, with another 91 men's facilities providing separate living quarters for women. 5 Furthermore, laws about hygiene and health care for prisoners focus on primary health care and do not mention the provision of specific services or items to women. 12 The idea of prisoner rights, including access to health care, is a reasonably new concept in South Africa. The South African criminal justice system has undergone a large transformation in the past two decades. Political prisoners were released from South African prisons in 1990 and prisoners of different races were housed together starting in 1993. 12 The South African prison system was run by the military until 1996, and the criminal justice system was historically closed from any outside scrutiny, including research on prison health issues. 12, 13 With recent liberalization of laws and the new constitution, there is a certain new openness to issues of incarceration, 11 and research relevant to South African criminal justice policy is beginning to be conducted.
The healthcare system in general in South Africa has also been undergoing a transformation since the end of Apartheid in 1994, including increasing the number of primary health care facilities and the introduction of free maternity and pediatric health care and other services.
14 More recently, antiretroviral treatment for AIDS has been made available to selected public sector health facilities.
14 While the South African government has been putting such policies into place in an attempt to redress inequities, there are still clear differences in rates of disease and mortality between races. 15 Furthermore, massive gender inequalities also exist in terms of men's and women's health 15 and access to health care, especially for previously disadvantaged women. Previous studies show that women face a number of barriers to receiving health care services, especially women who face multiple risks, such as HIV and substance use. 16 
Mental health
Research conducted in high-income countries has indicated that women in the criminal justice system are more at risk for depression, psychosis, personality disorder, and posttraumatic stress disorder. 1, [17] [18] [19] [20] [21] [22] [23] [24] However, few studies of psychiatric morbidity and distress have been conducted outside high-income countries, especially in South Africa. 1 One exception is a recent study conducted among a representative sample of women incarcerated in the South African province of Gauteng which found that 5% of the women reported past suicide attempts, 10% had contemplated suicide, and 6% currently used antidepressants or other medications to help them deal with their feelings. 3 These findings suggest that some women passing through the criminal justice system in South Africa have mental health problems, but additional information is needed.
Substance misuse
Drug and alcohol problems are also common among women in contact with the criminal justice system in high-income countries. 1, 25 In South Africa, some studies 26 have excluded women, but one large sample of male and female arrestees across three metro areas in South Africa found that 34% of the women in their sample tested positive for at least one drug (not including alcohol) at the time of arrest. 27 Another study found that around half of a small sample of South African women incarcerated for murdering their partners considered themselves to have a substance use problem. 28 These studies suggest that many women passing through criminal justice custody have problematic substance use, but more information on how substance use and substance use triggers differ between criminal justice involved women, and community women in South Africa, is needed to inform correctional substance use treatment services.
Sexually transmitted infections (STis) and overall health estimated the HIV prevalence among incarcerated populations to be about twice that of those of the same age and gender in the community (22%), putting the estimated HIV prevalence in jails and prisons at around 44%. Goyer also reported that most HIV in South Africa is sexually transmitted because intravenous drug use is not common. The association between STIs and criminal justice involvement among South African women is unknown.
Existing research, primarily from high-income countries, also finds higher rates of other infectious diseases (such as tuberculosis, hepatitis B, and hepatitis C) in criminal justice involved populations than in general populations. 1, 36 Although little research exists on the association between criminal justice involvement and most diseases in South Africa, one study of incarcerated South African women 37 found that 44% described their health as fair or poor. 38 In comparison, only 13% of a sample of community women described their health as average, poor, or very poor. 39 
Physical and sexual violence
A recent review of incarcerated women worldwide concluded that they have often experienced violent victimization, including childhood and adulthood physical and sexual abuse, but this review did not include data from South Africa. 2 One study of South African women incarcerated in Gauteng found that many of them had experienced some kind of abuse, especially childhood rape and adulthood abuse by intimate partners. 37, 39, 40 Another study found that around 5% of incarcerated South African women had murdered their intimate partners, often after the partner abused the woman or her children and the woman had been refused help by family, friends, or the police, 28 suggesting that victimization by and perpetration of partner violence poses a significant problem for some criminal justice-involved women in South Africa.
Aims
This study defines vulnerable women in South Africa to be those who live in disadvantaged communities, putting them at risk for a variety of health disparities. 41 Work among vulnerable substance-involved community women in the Western Cape has suggested that they are at elevated risk for health problems including substance misuse, mental health problems, HIV and other STIs, and violent victimization. [42] [43] [44] Previous work has examined the effects of an evidence-based, adapted intervention on drug use and sexual risk behavior among Black African and Coloured women in the Western Cape, 42 but this work did not examine differences among women who have and have not been involved with the criminal justice system. This paper builds upon these early findings by comparing a sample of women in the Western Cape who have passed through criminal justice custody to those who have not, using various health indicators to determine whether criminal justice custody would be an appropriate setting for screening and intervention efforts. If entering criminal justice custody is a marker for current or future health risk, identifying and addressing the health needs of women as they enter the criminal justice system could reduce the health burden for a particularly vulnerable group of women, and providing these services will be essential in creating a gender-sensitive, helpful environment.
The study tests the hypotheses that women who were ever incarcerated would be more likely to report symptoms of mental health distress, problematic substance use, self-reported STIs and HIV, violence and victimization, and poorer overall health than women with no history of incarceration. Furthermore, because mental health difficulties, violent victimization, and more severe substance use are more strongly associated with pain-alleviating than hedonic reasons for using substances, [45] [46] [47] [48] [49] the study also tests the secondary hypothesis that women with an incarceration history would endorse more pain-and distress-related reasons for using substances than women with no history of incarceration. Thus, the study identifies health concerns that may be particularly prevalent among women passing through criminal justice custody, along with some preliminary information about substance use triggers that can be used to tailor treatment approaches for South African women passing through criminal justice custody.
Method Participants
Participants consisted of the baseline sample from the Western Cape Women's Health CoOp (WC-WHC) study, a 720-participant randomized controlled HIV prevention trial for young, substance-using women in Cape Town, South Africa (ClinicalTrials.gov registry number NCT00729391). This randomized controlled trial, funded by a grant from the Eunice Kennedy Shriver National Institute of Child Health and Human Development (NICHD R01 HD058320, Wechsberg, PI), began in September 2008 and ended recruitment in January 2011. To be eligible for the WC-WHC study, individuals had to meet these criteria: 1. Be female; 2. Be 18-33 years old; 3. Live in or near any of the communities around the Cape Town airport; 4. Have been sexually active in the last 30 days with a male partner; 5. Used any of the following at least once a week in the past 3 months -alcohol, marijuana, methamphetamine, cocaine, heroin, methaqualone (mandrax), ecstasy, LSD, glue or other drug; 6. Did not participate in the pilot study of the Women's Health CoOp in Cape Town. 42 
Procedures
Women were recruited into the study via street outreach using a targeted sampling plan. Trained outreach workers approached women to ask if they could administer a quick field screener to determine preliminary eligibility. If women agreed to be screened, met the eligibility criteria, and were interested in participating in the study, they were scheduled for an intake appointment at the project field site. At this intake appointment, women were rescreened to determine final eligibility and, if eligible, their consent was recorded and they were enrolled into the study. RTI International's Institutional Review Board and Stellenbosch University's Committee for Human Research approved this study protocol.
Assessments
All items and subscales in this study come from the Pretoria Risk Behavior Assessment (PRBA), which was conducted at baseline by trained interviewers using Computer Assisted Personal Interviewing, taking approximately 90 minutes. The PRBA was adapted for South African women from the Revised Risk Behavior Assessment. 50 Interviewers were peers (ie, Black African or Coloured women) from the community who were trained using a standard field manual. Interviewers completed several observed interviews during training and were periodically recorded thereafter for quality assurance. The PRBA, associated interviewing approach, and quality assurance procedures used in this study have been used in South Africa in numerous studies of female substance abusers with excellent data quality, reliability, and validity. [51] [52] [53] Internal consistency for all PRBA subscales is 0.72 or higher. This paper examines baseline data from the larger study which also included assessments at 3, 6, 9, and 12 months post-enrolment.
History of criminal justice involvement (yes/no) was determined using a question that asked: "Have you ever spent time in jail or prison, including holding cells?" Sample descriptors included race, age, years of education, whether or not the participant was employed in any capacity (including both full-and part-time employment), and current (within the past 6 months) engagement in illegal activities.
Mental health
In the PRBA, depressive symptoms are assessed using the 20-item Center for Epidemiological Studies Depression Scale (CES-D), 54 anxiety symptoms are measured using an adapted version of the Drug Abuse Treatment for AIDS Risk Reduction (DATAR) Psychological Functioning Scale Anxiety Index, 55 and post-traumatic stress disorder symptoms are assessed using Traumatic Distress Scale of the Global Appraisal of Individual Needs (GAIN). 56 
Substance use
Frequency and quantity of alcohol consumption was assessed: "frequent" drinking was defined as 2+ drinking episodes per week and "extreme heavy" drinking was defined as 7+ drinks per day. Past-month use of drugs including marijuana, methamphetamine ("Tik"), heroin, and methaqualone ("Mandrax") was also assessed ("How many days in the past month have you used____?"). Use of combined substances (such as a combination of marijuana and heroin called "Unga") was counted as use of both component substances (eg, marijuana and heroin) for these analyses. Women's reasons for using drugs were assessed using the PBRA subscale shown in Table 3 . Items in this subscale had "yes", "no", and "unsure" response options.
STis and overall health
As part of the PRBA, self-reported HIV status was assessed by asking, "Have you ever been tested for HIV?", and "Have you ever had an HIV test come back positive?". Participants were also asked whether they had experienced each of 12 common STI symptoms in the past 3 months; the number of STI symptoms was badly skewed, so it was dichotomized into less than two vs two or more STI symptoms. Participants rated their overall health on a scale from 1 (excellent) to 5 (poor).
Physical and sexual violence
Physical and sexual violence were also assessed using the PRBA. Violent victimization was assessed by questions asking about ever experiencing forced sex with one man, forced sex with more than one man, ever being physically hurt, and pushing, grabbing, shoving, or hitting one's main sexual partner in the past 30 days (see Table 1 for the wording of these questions). Abuse by a woman's current partner was assessed using a 14-item PRBA subscale based on the WHO violence against women instrument, 57 which asked about the presence and frequency of emotional, physical, and sexual abuse during the past 6 months. Lifetime and past 6 month violent crime victimization was assessed on a PRBA subscale with items asking about instances of being beaten up, being forced to have sex, being cut by a knife, having money stolen, being chased, being shot at, and being threatened by a weapon. Verbal and physical aggression by the participant were measured using a PRBA subscale 58 with 10 yes/no items asking whether women had used any of a list of aggressive behaviors (ranging from insulting or swearing at someone, to hitting someone or throwing things, to using a knife or gun) during a disagreement in the last 3 months.
Analyses
Analyses compared demographic, health variables (mental health, substance use, STIs, overall health), exposure to physical and sexual violence, and drug use triggers between participants who had ever been incarcerated (eg, spent time in jail, prison, or a holding cell) vs those who had never been incarcerated. Analyses of dichotomous variables used chi-square tests. After checking distributional assumptions, analysis of continuous variables used t tests. Effect sizes were reported as odds ratios (OR; with confidence intervals) for dichotomous variables and Cohen's d for continuous variables. Analyses used a P = 0.01 significance level (and reported a 99% confidence interval) to adjust for multiple comparisons. Because data were taken from the study's baseline interviews, few variables had missing data. No cases of the comparison variable (ever spent time in jail, prison, or a holding cell) were missing. "Missingness", when present, was addressed through case-by-case exclusion. Unless otherwise noted in the tables, all analyses included data from all 720 participants.
Results
For the parent study, a total of 1098 women were screened and 851 of those screened were eligible. Of those eligible, 720 expressed an interest in participation in the parent HIV prevention study, completed the study intake, and were enrolled. All women (n = 720) included in the baseline sample were included in this secondary analysis focusing on the correlates of past criminal justice involvement.
incarceration history
About one-third (n = 251 or 35%) of the sample had ever been incarcerated (spent time in a jail or prison, including holding cells). The amount of time spent in correctional custody varied: 5% spent less than a day, 21% spent 1 day, 41% spent 2 days to a week, 12% spent 8 days to 1 month, 15% spent 31 days to a year, and 6% had spent more than a year incarcerated cumulatively over their lifetimes.
Sample description
Although race was not an inclusion criterion for the study, all women in the sample were Black African or Coloured. As shown in Table 1 , women with an incarceration history were more likely to be Coloured and never incarcerated women were more likely to be Black African. Ever incarcerated women were slightly older (23.8 years vs 22.8 years), were less educated, and were less likely to be employed than never incarcerated women. Most women in the sample had a main sexual partner but were not married (91%), with a few (5%) married women and a few (4%) women without partners in the sample. There were no differences in partner status by incarceration history. The most common current illegal activities in the sample are also shown in Table 1 . Women with a lifetime history of 
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Mental health
Current mental health among ever incarcerated women was poorer than among never incarcerated women on all measured indicators: women with a history of incarceration endorsed more current symptoms of depression, anxiety, and post-traumatic stress disorder than those without a history of incarceration (see Table 2 ).
Substance use
Women with a history of incarceration were more likely to report extreme heavy drinking and to have used methamphetamine or Mandrax (methaqualone tablets that are crushed and smoked) in the past 30 days than those without a history of incarceration (see Table 2 ). The use of heroin was equivalently low in both groups, rates of use of cannabis were equivalently high across groups, and rates of frequent drinking (two or more times per week) were equivalently moderate across groups (see Table 2 ). As expected, women with a history of incarceration were more likely to report using drugs in response to pain or distress (arguments, sadness, stress, feeling "you are letting yourself down," anger, physical pain, or trouble sleeping), but were not more likely to report using drugs for fun or pleasure (see Table 3 ) than were other women. Previously incarcerated women were also more likely to use drugs in response to urges or drinking/using other substances than were women with no incarceration history.
STis and overall health
Women with a history of incarceration were more likely to report having two more current STI symptoms and they reported poorer overall health than never incarcerated women (see Table 2 ). However, there were no differences between the groups on HIV testing rates or self-reported HIV status (see Table 2 ).
Physical and sexual violence
Women who had ever been incarcerated reported dramatically higher rates of being struck or beaten to the point they had bruises than did women with no history of incarceration (60% vs 29%; see Table 4 ). They also reported more abuse from current partners and were more likely to have been both lifetime and recent victims of violent crime. In addition, women with a history of incarceration were much more likely to have perpetrated verbal or physical assault during a disagreement in the past 3 months and to have pushed, grabbed, shoved, or hit a main sexual partner in the past 30 days. Rates of sexual assault by several men at once were low and did not differ between groups. Notes: *P , 0.01; **P , 0.001; ***P , 0.0001; values in the table represent means and standard deviations, unless otherwise noted; a n = 688; b n = 719. Abbreviations: d, cohen's d; OR, odds ratio.
effects of length of incarceration
Finally, to explore whether women incarcerated for longer or shorter periods of time might have more need for services, associations between lifetime days incarcerated and variables significantly associated with "ever incarcerated" status in Tables 2-4 were examined in the ever incarcerated sample only (n = 251) using Spearman correlations. No significant associations were found, suggesting that women incarcerated for shorter and longer periods of time had similar health needs.
Discussion
This study evaluated whether passing through the criminal justice system was associated with higher health risk across several domains in a sample of young, substance-using women in South Africa, a country with little previous research on the association between criminal justice involvement and health. As has been found in previous research, which has primarily taken place in North America, Europe, and Australia/New Zealand 1, 2, 17, 25, 59 , findings suggest that women who pass through criminal justice custody in South Africa are at elevated risk for a variety of health problems.
Specifically, as in other countries, findings indicated dramatically poorer current mental health in every tested domain (depressive symptoms, anxiety, post-traumatic stress symptoms) for ever incarcerated compared with never incarcerated women in South Africa. In fact, the average depression score among ever incarcerated women was twice the clinical cutoff; 88% of women with an incarceration history reported clinically significant 54,60 levels of depression. These findings suggest that mental health screening and treatment at the time of intersection with the criminal justice system could be helpful. In particular, women passing through criminal justice custody may benefit from information about how to manage or reduce depressive symptoms (such as exercise, 61, 62 behavioral activation, 63, 64 and talking to supportive others 65, 66 ) and about how to manage or reduce symptoms of anxiety (such as exposure to feared thoughts, feelings, and situations, 67, 68 strategies for correcting cognitive errors, 67, 68 or relaxation/meditation practice 69 ), especially symptoms associated with post-traumatic stress.
In addition, similar to findings in other countries, 2 we found much higher rates of current and past victimization across almost all domains (abuse/control by current partner, physical injury, sexual assault, and victim of a variety of violent crimes both during their lifetime and more recently) for women who had ever been incarcerated relative to women with no incarceration history. The association between victimization and criminal justice involvement suggests that legal and treatment services, as well as information about self-care and resources for women experiencing violence or control by current partners, at the time of criminal justice involvement may be helpful. Physical and psychological treatment for trauma sequelae is also needed. In addition, trauma-sensitive prison policies and procedures may also be helpful because the male prison model, which can include internal physical searches, gross power imbalances between prison staff and inmates, privacy violations, and verbal or physical belittlement, can evoke memories of past victimization. 2 In addition, ever incarcerated women reported much higher rates of current aggression toward intimate partners and others than did other women in our sample, suggesting that there may be a need to teach women passing through criminal justice custody alternate ways to address disagreements and to ensure their own safety in a cultural context that is very violent. This treatment should be sensitive to the fact that women may see violence as the only way to cope or to protect themselves and their children from the violence around them, especially when their families or the police have failed to protect them. 28 As with findings in other countries, women passing through the criminal justice system in South Africa reported more problematic substance use than did other women in the sample. Findings are notable given that all women in the sample reported problematic substance use. Findings suggest that treatment and screening for drug use and for extreme heavy drinking for women passing through the criminal justice system may be warranted. As hypothesized, women with an incarceration history were more likely than other women to report pain-and distress-related reasons for using drugs. They were also more likely to endorse reasons for using drugs that were related to a perceived inability to resist urges or to refrain from drug use when others are using. The fact that women with an incarceration history reported more pain-and distress-related reasons for using drugs, as well as poorer mental health and more victimization relative to other women, suggests that substance use treatment in the criminal justice system should carefully consider co-occurring mental health issues and trauma. Treatment might also focus more than usual on managing pain and distress without substance use, on managing urges and cravings in response to others' use, and on managing the cultural context of poverty stricken areas, in which women are surrounded with substance use, stress, and violence. In the US, women are often told to change their environments and negative social supports, but in poor South African communities, women do not have many choices and often need coping mechanisms for a healthier way of daily survival.
As with research in other countries, findings suggested that women who had passed through the criminal justice system had poorer overall health and were more likely to have multiple STI symptoms. However, unlike the findings of most previous research in other countries, women in our sample who had ever been incarcerated were not more likely to report awareness of having HIV. This may be because incarceration history is not associated with HIV risk for women in the Western Cape. It may also be because the sample was selected for high HIV risk. For example, about 14% of women who had been tested for HIV in this sample reported awareness of receiving a positive test. It is also possible that women were not aware of their current HIV status; the lack of current biological confirmation of HIV status is a limitation of this manuscript. In any case, health and STI screening for women passing through criminal justice custody seems warranted. The provision of basic information about safe sex and any low-cost general healthcare resources may also be helpful.
The fact that the index incarceration may have only lasted for a day, and may have happened many years before, means that no-difference findings should be interpreted with caution. However, the fact that a potentially day-long incarceration at any point in a woman's life is associated with current health and behavior suggests that incarceration is a strong marker for current and future health risk. Furthermore, recruiting only young, substance using, and mostly poor women assumed to be at high risk across several domains probably restricted the range of substance use and other health risk variables in this sample (ie, no low-risk participants). As a result, the Strengths of the study include a large sample, little missing data, and the ability to address the association of criminal justice and health in a population that has been the subject of little previous research in this area. One limitation is the cross-sectional, retrospective study design, although this matters less when the goal of the study is to establish lifetime association rather than temporal association or causality. With so many comparisons, it is possible that some cross-cutting characteristic may underlie many of the findings. However, the purpose of the study was not to explain health disparities but only to determine whether they existed and could be defined by contact with the criminal justice system as one potential point of intervention. A second limitation is that because this is a secondary analysis, some areas salient to the intersection of criminal justice and health were not assessed. The association of criminal justice involvement with rates of tuberculosis, hepatitis B and C, biologically confirmed HIV, drug or alcohol overdose, specific mental health disorders, and lifetime suicide attempts and self-harm should be evaluated in future studies.
Because passing through the criminal justice system is associated with higher lifetime and future health risk across many domains, intervening at the time of incarceration may reduce the health burden for a vulnerable subset of South African women. Policies that provide screening, prevention, and treatment relevant to mental health, substance use, traumatic victimization, violent aggression, overall health, and HIV/STI risk for women passing through the South African criminal justice system would be ideal. In fact, incarcerated South African women have requested these services. 39 However, such screening and treatment services can be costly and many women spend only one to a few days in criminal justice custody. Our findings suggested that women incarcerated briefly need services as much as do women incarcerated for longer periods of time. A spectrum of less intensive interventions, such as classes, meetings with peer educators, videos, simple brochures, one-page fact sheets, or referrals to additional resources may be helpful in beginning to address their needs. Regardless of the exact method of intervention provided, our findings suggest that mental health, substance use, and infectious disease screening and intervention services for women passing through criminal justice custody are warranted, especially around issues of traumatic victimization. 
